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[#mw*tf>ttffl] 

*^EE&ffi^at. B*«*»&fiS2ix5B*lc#L-C 

*»U-#-5*M»*«m*ai:, »E>IH(t*i:ttEt 

EE«»i:(cS^5v^-CBJ8Ea9JWffiE«c*jJtSmiEffJE«* 

S to "b ixrt: h& E^teii^ tf> »te Sr ffl V ^ T 15 j£ 7 ^ 
.^^«OH:S*5«ftPSria:^-*-5#ai:, fiuER;£fijgfl?£ 
S»f * *t5 B5 Ei&j£ 7 -f /u- * i: »b SJaaWJWffiH 

U T BfiEig^ fHUP^a g ft: * »J»-r 5 7 — 

Bo 

**a**rR3£i-a*awt, T»JH«Lfc*a*^— :/ 

-t^^atcJ:oTR^^ix^mifeR^a3S«?wopt (i) t 
***J^H«f*^5mr«SaSlC7-f yu^w (i) (i=0, -1-1) 
ioOftuEd^te, ^6 w (i) =wopt (i) -w (i) (Dfn 2 i 
6w(il, *fcttJS5 w (l)Oi»»fc<B*£i I 5 w (i) U 

(i) (/)ft*:ffimax (6 w (i)) , ~££Ln~7 j /<y -<dM 
AW=Si wopt (i) >- Si w (i)^H / >*< £ 1 o 

s^j£&ffi^a<^ B*aR^e>easn5B*irstLT 

2&#UJ^a^ HaiEB^aairfiBitto&S^JSfS* 

*»ffl-*-s»jH»-»»a#ai:, «r£*ffifs#j:Mre* 

# A'h * * 3 J: e> K ml EfBU'tfP ft # 4rffl»i" -5 i&C 7 ^ /u 

cD-e*5'>*< it iocz)««H»«*«tai-a#ai:, 
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B*»a>beasixsmrEB*«>«i£B**r*3M-5* 

air, ffifEMSBSirflaE^ffift-g-irollS^bWEffil 
WffiB^fe»tsmE*flE»»olB**tt4r5WS1-s*a 
<b£Rtf, 

WE3fflS7-f/w*»J»#aas % *JEif*#ffi<o«3etcjEt; 

i: x wesus 7 ^ /u * «»*a a # * sj w-*- z> -7 * - /u 
■fe-^atfesrw-rscirSr^aii-rsffia&siB^fflwas 

70 IB** 5 I »#*l *fcteM#*4tC*5VvC, f5E3i 

j:i-5ffilba!B**JtlVKB. 
[I»*JS6] W#JSl £ ^ i±!S*« 4 v>T, 

20 U ^#JL^MEil&»^UlcgfE5S/S^^/w^»J^^ 

a*s^, H9E««»*sij^WEajE7>r/u^»j«i*a 

S lc 7 3: -/Mr -7t5;i^#jSi:tS fi&BiSIBVfH 
[IS** 7] Sfctt»#*4tc*3^-C* BYM 

t&US!B«M«i£B. 

30 s^js&m^ai, BSPWd^easttsB^twjtur 

*«rH*^5a[«;7-f^#IB»^ai:*r«*5tt«ia!B 

WE^«ft#*«U+SffiB*»e>I»E#ffi«*t*Wi- 

5ffifi*-e(Oe»»i:WfE*J»»-§-SrtB^i-«ffiB^e> 

««**ut-«#air, *asnfc»E«*««^*-s 

sis* cOR^Sig^$rR^-f S ^a i $rRlt, 
BfrE»JC7>f/u^*JW^a36S, ifflERJ£*aW&*P3fflffl: 
i LTfflV^TWEaiS7-<yu*<o3Ei»f4:B8»-r*w t Sr 

»» i -r 5 ffinsB^sjtmssBo 

[0 0 0 1 ] 

50 -IB«±oWffl»Iff] AXttlc^rtLfcififfi 
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[0 0 0 2] 

ffl?S3 0 — 3 0 OHztO^n- hV<yK^^ h/U 
[0 0 0 3] ztil*. **rt<0j^£ffifi<D*flES:ffl;fe-j- 

[0 0 0 4] tLT, fftlfflHUBSl*, 1^(^LT^ 

[0 0 0 5] JO 

[0 0 0 6] **:Rl»0>«ttiHt, :n^S^*<Oj;5fc¥ 

[0 0 0 7] La»U n— K/^XoD£ 5 47>^B 
^oO^^v-x-^^fi, 3 0 — 30 OHzcO^n— K'<>' K 

5**$A,Tio9, tit, B**£>]*£KjLTV^ 0 
Hfflt-e*>5. 

[0 0 0 8] «oT\ 9>-^HffcOi3*4i^ igj£ 50 
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[0 0 0 9] 7a:— yu-fe— ^(o#jj;dsff*3K*«tix^ 

[0 0 10] MSiOlfiH n-hV^X/f^?^ 
[0 0 1 1 ] 

a i . #Hfs-^ t «£Eft -*§- t i^s^v ^T9J»<^ Bt-*5tt 
i&^B#*jffl]^at-i3v^-c. *Ba«-g-sr«a-t-affiB^ 

#^KK*JB#*KJ£-r5*aj:, K&M&WkWjfiZ 
#!Z)*l**1««rW*i-5#atSraw, *t?7-f /i^*J 

[0012] fc^vMi^^, $JJ®ff-g-^ttJ^i-5{iaa^ 
*r*tti-*-4*at, *aisjxfcaitt5««tc»<5#fi«)e> 

#»^&fiaS*t«B*<o**B*S:iftjEi-5*ai:, 
*SB#t«EEft-^i:<OlBII^?>»JWfflBlc*5^S#flE 
»#«)li*ttl«4rW*i-5*ai:4r«WT, igfC^^/u 

»*aa#«r«»i-5 7a-yu-fe-7«MB*:*-t-5 - 
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[0 0 131 

[0 0 15] L*»U ««teSHft1-aas, 

[0 0 16] ^r^T% -^JWWSt-, JJft^fAOH 
[ooi 7] K— ^JHWodib, *«*as-«F«,^^ae-e 

[0 0 18] Lj&>U iS?(C, 3l»*^^«»«Ei:^*t5 

[0019] mmmt^mmm^um^ ^mytomm 

[0 0 2 0]-*, 1 2» : ff*T#$-&*artco 

d i = e- d2-c$)5o =Fmmm^rrt> 

co-e; **W(c«fo-frtf, d 1 i: d 2tt, IE£*<0H« 
t-*>5o ftoT, *H*ttffilc*>ixtf % e = dl+ (-d 
2) £d 1 «>H«i:ftSo iS?lcl«**ffl-C*>K«, 



< 4 > W7-210175 

6 

lEijEiriO, e = d 1 + d 2 > d 1 <DS&T?&Z>. 
[0 0 2 1 ] *SrtOffJE e tt\ W ^ n^7* 

^■ettUSlxTV^o 2#: : g ; d 2ii, fBfia^efA/B 

[0 0 2 2] EP*>, -*«mS*c:*aWEt*UL, ^« 

/uBMftC ~ d2^«5o w*lJ;9, dl=e 

-d2^Bff^e>, d 1 ^lt, WJE e 

[0 0 2 3] 

[0 0 2 4] iifl *36W<cJ:5-3li6«(7)iajS7-r 

[0025] Mm^mmv^m^^^rmm't^o 

gir^i, lft*t-&tf*:*rt 1 O^IBWitftUi-S 

[0 0 2 6] teffp f-KSoDlMiatcJ: 19 -t^sipJBS 

n-^4MA*J-t-6 e HWaR"C*) 
5 1 &*CD#JHft 9, T^n ;/n— y^^/U^ 
41, A/DJEftg4 2 ^LTf-r i?$Mt%\ 0 2 

10 0 2 7] ^>'Fn-74 1*9 9 n :/u-fe:ylJ- 4 

fMWl 0 3 tfc$gmic£ %>7zl~ /Mr — :7fMfiD 1 0 8 ir 

5ilC7-fyu^it?ft*ji*»WL, 2 »S(0»Jf*pm-*§- 1 

0 4^M«o tt©J»ft#l 0 4li, D/A^«IS4 
4^U f 7"^-n^n— s<X7jsu# 4 5 Sr^LTT^'^S 
(-•tO itB Six, 2<@(D^t°— ^SJ: 1 ? 2*^1 0 5 t 

40 [0 0 2 8]—*, 4fiO-^^T^n7*>'2^fe»?>il 
7t*:^F^ 1 OcD^JEif # 1 0 6 (2. T-^n^n— 
f/u*4K A/DMS4 2 ^LT7>{ 

1 0 7(c3E«lS4xr"^>r^o^ , o-fes/*4 3^A**lx 

[0 0 2 9 ] tLt, ^2ST**)5 1 ft^ir^t 0 -^ 3 
^)^(D2^t : <i:^T : ^$^ac^fci;»9 x -t^^d^^- 

C« 1 /1000 sec) T% «F^»^K*f-rSA4-ett, 

50 ftftwtnc-efc^^ *^§^<7)^iaii, /i>* 
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[0 0 3 0] iB«7-i'^<07^/u*«»4rM3BH- 
4jSffi7^yu^»J»|±, t£3fct£^cOMultiple Error 
Filtered-X LMS T/u=f y C h<D 

£rflH*XV*5 0 ^WMEFX-LMST./u^yXAIco 
V^Xte. 0»J^fi" Signal Processing for Active Conlr 
ol -Adaptive Signal Processing-", H. HAMADA, Inter 
national Symposium on Active Control of Sound and 
Vibration, ASJ Proc. ' 91, Tokyo.April 9-11,1991. pp. 10 

33-44 iznm$tvx\,^ 0 * 

y m (n) = Ii wok (i) xk (n-i) 
ffiU m=0 — (M-lL k = 0MK-1) , i = o ~ (I 
-1) 

M : * tf-#ffi£t K:ir> '1MB», I : i»S:7 -r/u* JK 

Wok (i) (d + I ) = A ok • Wok (i) U) 4- tt mk 



* [00 3 1 ] *^l-J:5-||;fe0dtf)g£®)SS 

*»]»8S»<d»j»t y =*y XA<&«&:/n y ^noH-e* 

So K<@eD-tr>-^ (lft»dii209(O#Bgft#xi20 
8) , M<@tf)*tf-;& (2ft*dii21O<0fH»«#y.2l 
1) » L<@coW^o7^>' (*Srt<D*£E«*e i) 3* 

[0 0 3 2] IJ;^ n # @ >-^°/uf^(7) 2 ft^co^lc 

fS^xtln) £2UE:7-f /i^wni (i)202 ( i = 0 ~ I 
-1) oft^ii^«»a^fe*«>5)ixSo 
[0 0 3 3] 

[ 0, 0 3 4 ] 



Zi e i (n) r ink (n-i) (S2) 



(j) x (n-i) 



50 



^ - X\ e i (n) 212li<C! 
(myu) =0ML-1) 

r i ok (n) =£i C 

CwT\ r i ok Mtemmm^x-frZo 
[0 0 3 6] C'pb (I)li, mf 17^-^^: l 

IH3£203X% ff»Jfl«)f-{v?^;uF I R7-f;^f$ 
^£jft,£JH£X*&£ 0 3=t SJS:7-f /i^wnk (i)<z>» 

Hl^ffil-Ctt, 2x4 = 8fit-fc5„ (»2) iScoillfc 
^^/U^Hff^cO^oO^amk, JL.kfi, 1R*« 

Sc&t/y 7* t pfkmxv^s tco-e&So 

[0 0 3 71 iS*ffi»flik^*#V^, lEr^ifflS 

#>5VMi, JS*SrJh»S (a«k = 0. ;Uk = l) 
[0 0 3 8] It V-*-'*?*-* kmttom*. 0 

^ Xnk ^ 1 CDfKX&So C(0ffi*\ Amk<l (Cftt 

x^5 0 ep^, y *-*tc±»K aus^^/nv^ 

(Wopt) D k= |(H) (C~M)»k 
= [(Six"') (Sxt> 
ffiU (H)tk =(Sn"')kk (Soi)m 

(Sxi)n=<Xk Xk> 

(Soi)u=<Dn Xk> Xfc£ 0 
[0 0 4 3] Xk !k=0-K-1)|j:#i»f^^ 

* h/uffyij, Dii (l=0-L-1)lil at^fpJEfa-S-cO^^ 

H^ffJiJSr«LXV^ 0 *fc, iSB^ikli, tf^J^m^Tk 



★ [0 0 3 5] 

(*3) 

20i***»*fc:/h$ <-f En*>i»ritfi*-ti:Sr. £tf*X# 
5 D Ls&»U iRSEfllfifefciitLX, y— — *Sr 

[0 0 3 9] tLX, iftS7-f/u#»J«l3&5jfe 
SttXV^ita^^A^lBJciiScx. w*t 
aok, ^ok^r^i5fflELfc^Sc7 1 -^/u2054:fflV^X^ 

[0 0 4 0] — *\ BUxfiLitct ^CW^PT^yfii 
W(OfiffiiB»^x^ h^fTM H 20U Lf@(DW 

* n 7d-^ffiBtMfflw^ tf— ##«a>raa>wwe*is 

[0 04 1] BP*>, iftC^-f /u^©*iIj*Pwopt B k (i) 

7-yx^Lt*^5 0 7— y h/Mwopt) 

2»*(Z)»JW«#»:SrMfii LT, (»4) 
[0 0 4 2] 



50 



(C"')Uk (ft 4 ) 

SraLXV^5 0 

[0 0 4 4] i:r>5X, *(oea*i5«f^F3E/jreaiiltt 
Xftixtf, iSJC7>r/i-^<Dftag^wopt 0 k (i) W\ ^F^W 

X\ Sig»wopt a k (i)f4, " 
[0 04 5] B3ML, *^^ICi:6-*JSfi?«JOii^7^ 
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[0 0 4 6] ^«>PiB<O^fflffl«E303Srfi*-t-4o -t L 
t\ cix^gt^ ftiSiSwopt.fcp (i) (.k=WMK , p=1 
— P)^*t>ft5*ia«x — ^302*rffl*i"-5. *t It, 
3ilS7^yu^S?Jt»o0 7ai--/u-lr--7 3i , r(S 1 0 8 ^tf £>th 

5. ) (OSRifiEH^Sr-^RSIBISlcaiffL, HISIcOjIS^ 

i-S^S«cO*J»r301Srm\ S£3i-5^g«*Sr-o 

SftiBWwopUk (i) 304 t LTIS^-r^o tit, 7^ 
-yuir — 7305-f5«^ft-^L"CV^o 
[0 0 4 7] Mill P = 4ittnil Elltf>«-C 

[0 0 4 8] f*L ftliwoptoi (i) *Kj£-r52r»tt, 

[0 0 4 9] iSt&^^yu^wrak (i)oo^cll 85 

jSlS7^yP^w«k (i) oo^s^mk £r^< C itc-fSo tfio 
iajE^-f/u* l Wcatu — otoftilWwopt (i) ^SHS 
[0 0 5 0] »*»ifc*^fc3*#<0ia^£ lt«:, * 

6 , ir > ^ff-^ 10 1,2 »*£>»]«)«■*§■ 104, fc<t 

[0 0 5 1 ] AffW^fi, g| 1 tf^JtOSSrtHS (O «fc 5 

[0 0 5 2] tLt, flWitf, P1S»; Ta< 
0, P 2 Sift : 0 ^Ta< 2 0. P3S!l; 20^ 
Ta<4 0, P 4 : 4 0<Ta, Ta : 
ft) £U;c0 4ocoSiflEi-#- £C idS-e#5o 
[0 0 5 3] S&M, wlx^coa^EH^Sra^SaL*: 

Sl-B^tO^JEff -S§-e 6Q¥J$'<!7 — < e 1 > b±>'D-{g 
ffcLfci ^LT, ^(©±5**^ *<0Jfc*fc 




(6) »B^7-2 10 17 5 

[0 0 5 4] H4tt, S^^ft7t^S»$rfflv^ 

/Mr— ^^JfflJcofi[B5^n— — h-?£>-5 0 
70 [0 0 5 5] i&S^-f A^fflW 1 0 3^&£*LT^£:atf 
ft^T^A 1 O(O»«E<D*JW301Sr?TV\ *igfi?wopt 

(1) 40l*»£1-5,> tLT, a**^*^ ACD«f*<J* (O 
iSiC^-r/u^ w (i) ^roOF^tOM 6 w (i) =wopt (i) — w 
<i) 402 £, j»£7-r/u^^y^«ciffl«07-f^^ffi» 
MoV^T***,, — fi*l&**mii, I = 1 2 8fflT?*> 

[0 0 5 6] CcoM 6 w (i) tt&^^J^coW; 
*Mi£tf>fr S 6 . = £i I 6 w (i) [ (i =0—1-1) 403£r*tf> 

20 

[0 0 5 7] C<0 r<S^J £LTH |fi|:tI5w(i) 
0>**B?n£i 5w(i), 6 w (i) lfiw(i)(0 

ft^Mmax(6 w (i) ; i = 0 — I — 1 ) ^ fc L < l*ftjg$P£ igJS 
^ ^yu^racO^>r/w^/<y— £OiAW=2i wopt (i) 2 - 
Si w(i)2*^5#*.6ix5o 

[0 0 5 8 ] ceo rfflgj -cfo^» s« . irSli 

S.h 404 (*tt*rWSt-53f3e(Z)SJp«) i4rittt+ 

JO [0 0 5 9 ] (1) S^.^SthCO^fi, tBWtft® (jE 

(2) S«.>Sifc<©«pli, ifWttffl 

r(iii(o^fe^ri:SM:(Oi2:^j Ttom&t&Zfrbik 

$>Zb<DT~2bZ> 0 v^<5^^5II^LT, 
^l>(OTfe^ 0 

[0 0 6 0] Mill 3arto04Wff2:*50>H:, 1000 

ifiazj^jaaeawccoiawttfflSrJ: Da<at rfi^j x*h 

±9. Wifi, JJctOJ: 547i- yu-fe— 7SJ» 10 8 4: 
[0 0 6 1 ] W*ftffi406 tcfe^^l^:, tW^Jlil;7 

50 3r&;i5 0 KMWwHian Wt9^S(OHi&®b^ *>5 
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[0 0 6 2 J [3 5li, B9{g£3©Pg(Sih (1) <Sn (2) 
'< S . b (3) ) «cRft Lfcl^i/)7 a: -/Mr - 7 MfttOttB 
:7u— ^ — K'fc^ 

[0 0 6 3] S« . 501 £^{£Sth 502 

&oD£ 9 tC&tf). ¥U£ (503-505) "f^ 0 

[0 0 6 4] (1) Sa.<Su(l) " : JHWtt 

m 506 (jE**4»J»ttl«) 

(2) S ik (1) <Si,<Sib (2) 

(3) S i b (2) <Ss .<Su (3) 

(4) S ih (3) < S a . 



72 



510 

508 



: 507 

1 0 8 SrSlfTi-ao 

[0 0 6 5] (1) CDm& : mWttffi-CfcfJ, *:CD££ 

(2) <0»fr : tS^^^^-Cfc^c^-C, afc^A- 

'h$<i-5?K £/cf3« = 0 £-T6o ) 

(3) : tB^ffi-Cfct), iBC:7-f /U*SM**IC 

-cw/awts-ti-s (509) o rjitt*), m^vtm^mn 

*:f*« = 0 k-t%k&^^ V-*s< : 7?i-*%;X<l 

(4) co%& : »*:Rj»-<**>«K mfc-7J^*fflW&ft 
[0 0 6 6] i<olBte0i<z>*£\ r*B*fitft^^lfij t 

[0 0 6 7] a^^-f /u*iw»d«att«tffl<o»^ 

d 2 (n) = 2i C* (j) y (n-j) 
&(C, c<7)d 2 (n) ^^F^^jEfH^e (n) £fflv>T, 

d 1 (n) = e (n) - d 2 (n) 
ft^, ^JEff^e (n)*5±t«KSL3tl*#d 1 (n) ©fit 



[0 0 6 8] H6I1 te^2l*«a>R;£ftj»!f»;: J:57 
a— /Mr — :7fg)ft)CD«J&&:7n — ^-v — M?fc£ 0 

[0 0 6 9] BB3—ia5(Z)*16ffi|-eH, ^jgfi?^— y/u 
*»6*ia»SrR^i-St>0-efc9, tit, ^ 

70 [0 0 7 0] ^LT4v*at#i:*!K S£4tii 
[0071] fc^^-esn^s^fcigi^^^/u^w (i) 

(i=0, -•, 1-1) <b, S2^^tLfcPi@toftig^woptp (i) (p= 
NP) 601 b<D&mmS w P (i) =wopt P (i) -w (i) 602 

T, wp (i) SrSI-s ^coJfe^rfgo^PS 

6 . (p) =£i I S wp (i) | 603£:3fctf>, *<0**»<Oft*ffl: 
-C&SSm.: =max (S a. (p)) 604 £r#a6£ o Cixd^ * 

[0 0 7 2] mi:#LT, mjai©^fia0tj^^1f, S 
■ nK#-f5Qffl<0HffiStj (q) (Sth (1) <• < S 
th(0)) £R5£1"5 0 ^LT, Qffl^gSfiiSih (q)fc#L 
XS**i<D*:Z£ifi Unmet? &>S>Mzl£vX, v-^x 

(605) 0 ^Lt, 4U3teB*fciJSi:fc 

[0 0 7 3] i7tt, *S5Wi:J:5t ^ -ofdioolliS^J 

©*JS*te i 5 7 * — /u-fe - 7 *Jffll t-o^ T * L ^ EB 

[0074] v^a7^y2 t?«feaa ^n^:*:^^©^ 
BE«#e^fi, 7C*<DBi9m-Q»>Z> 1 d 1 bx\f— 

[0 0 7 5] ^^^n^^- vfig-coo^JEEm^-e 

(n)£, 2ft*ffifliA9y (n) ^tf-^ffiSi^^^ 

A*i-^)o U^y^OI) rttfeftffi^T, (ft5) 
^^"9 2*^d 2 (n)Sr*465 0 (^^y^702) . 
[0 0 7 6] 

(*5) 

^^702) 0 
[0 0 7 7] 

(*6) 

wt&i.Xfd 1ave^**5 (^x^^703) o 
50 [0 0 7 8] ^LTf^#^jlS:itiKL, (.xx^^70 



(8) 



$£&fJ¥7 -2 10 17 5 



13 

4) 

e (n)£d 1 (n), exvE^d 1 ate <D t # m&tk 

ffl 705. e (n)>d 1 (nk *fcl± e*vE>d IkvKDk 
706. iW3t-*-So 

[0 0 7 9] EP*>, lftf dli2ftf d2(Ofttfc5 
*JEe#, 5ctf>l&#d 1 X 9 rH^T'fcS 

[0 0 8 0] -t LTx it^t^-feS^lCte, 
SI (eidl (Dm <D±$ £(Cj£CT, 
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